In this paper we classify real hypersurfaces with constant totally real bisectional curvature in a non flat complex space form Mm(c), c = 0 as those which have constant holomorphic sectional curvature given in [6] and [13] or constant totally real sectional curvature given in [11].
Introduction
The sectional curvature offers a lot of information concerning the intrinsic geometry of a Riemannian manifold. For instance, manifolds which have constant sectional curvature have been a great source of study. In complex manifolds, the holomorphic sectional curvature and the totally real sectional curvature arise naturally and it is known that the constancy of the holomorphic sectional curvature is equivalent to the constancy of the totally real sectional curvature (See Goldberg and Kobayashi [4] and Houh [5]).
A complex m-dimensional Kaehler manifold of constant holomorphic sectional curvature c is called a complex space form, which is denoted by M m (c). A complete and simply connected complex space form is either a complex projective space P m (c), Let M be a connected real hypersurface of a non flat complex space form M m (c), c = 0, N a local unit normal vector field to M . If J is the almost complex structure of M m (c), c = 0, we will denote ξ = −JN . Given a vector field X tangent to M , we will write JX = ϕX + η(X)N , where ϕX and η(X)N are the tangential and the normal component of JX, respectively. We recall that M is ruled if the distribution
If π is a 2-plane included in D(p), where p ∈ M , we will say that π is totally real if ϕπ is orthogonal to π. We denote by T (π) = T (X, Y ) the sectional curvature of a totally real 2-plane π = Span{X, Y } included in D(p), p ∈ M , and we will call it the totally real sectional curvature of π. If T (π) is constant for any π included in D(p) and any p ∈ M , we will say that M has a constant totally real sectional curvature. If the complex dimension of the complex space form is m = 2, there are no totally real 2-planes tangent to M . Therefore, the totally real sectional curvature is meaningful when m 3.
On the other hand, Bishop and Goldberg [2] introduced the notion of totally real bisectional curvature B(X, Y ) on a Kaehler manifold M . It is determined by a totally real plane [X, Y ] and its image [JX, JY ] by the complex structure J, where [X, Y ] denotes the plane spanned by linearly independent vector fields X and Y . Moreover, the above two planes [X, Y ] and [JX, JY ] are orthogonal to each other. And it is known that two orthonormal vectors X and Y span a totally real plane if and only if X, Y and JY are orthonormal.
Houh [5] showed that an m( 3)-dimensional Kaehler manifold with a constant totally real bisectional curvature is congruent to a complex space form of a constant holomorphic sectional curvature H(X) = c, where H(X) is determined by the holomorphic plane [X, JX] . Also Barros and Romero [1] asserted that for a connected indefinite Kaehler manifold M with complex dimension m 3 to be an indefinite complex space form with a constant holomorphic sectional curvature c a necessary and sufficient condition is to have a constant totally real bisectional curvature 1 2 c at any point. Goldberg and Kobayashi [4] introduced the notion of a holomorphic bisectional curvature H(X, Y ), which is determined by two holomorphic planes [X, JX] and [Y, JY ], and asserted that a complex projective space P m (c) is the only compact Kaehler manifold with a positive holomorphic bisectional curvature H(X, Y ) and a constant scalar curvature. If we compare the notion of B(X, Y ) with H(X, Y ) and H(X), the holomorphic bisectional curvature H(X, Y ) turns out to be the totally real bisectional curvature B(X, Y ) (respectively, the holomorphic sectional curvature
